The role of lens epithelium in sugar cataract formation.
Previous evidence has shown clearly that sugar cataract formation results from unusually high intracellular levels of polyol. Documentation of polyol-related histological changes in the cortical fiber cells of the equatorial zone has been extensive. However, little attention has been given to the early changes in the lens epithelial cells, in spite of the fact that the highest level of aldose reductase is found in this layer of the lens. Also, cultured lens epithelial cells exposed to high sugar levels exhibit rapid accumulation of polyol and show ultrastructural alterations. Therefore, a study was designed to evaluate the role of the lens epithelium in sugar cataract formation. Specifically, an attempt was made to localize the earliest fine structural lesions in intact lenses of galactose-fed rats and to test their relation to aldose reductase. Rats were fed either a normal diet or a 50% galactose diet with or without sorbinil, an aldose reductase inhibitor. Rats were killed at varying periods of time ranging from 6 to 96 hr, and the eyes were processed for light and electron microscopy. The first detectable abnormalities occurred after 36 hr of galactose feeding, and were limited to the central lens epithelium. Cell edema, apparent dilution of cytoplasm, rounding of nuclei, aberrant intracellular vacuoles, and loss of normal tortuosity of cell boundaries were the salient lesions. No changes were detectable in the equatorial zone until 48 hr, and no deviation from the control structure was found in any of the rats treated with an aldose reductase inhibitor.(ABSTRACT TRUNCATED AT 250 WORDS)